Abstract. This paper examines the dynamical consequence of the hypothesis that fourthorder mean values of the fluctuating velocity components are related to second-order mean values as they would be for a normal joint-probability distribution. The equations derived by Tatsumi for isotropic turbulence on the basis of this hypothesis are integrated numerically as an initial value problem for an inviscid fluid. The most remarkable feature revealed by the computation is that the energy spectrum function becomes negative during the course of time in certain regions of wave-number space. This situation is similar to the result obtained previously for two-dimensional turbulence. Truncation errors that arise from finite-difference approximations in numerical integration are examined. It is tentatively concluded that this unphysical negative energy is not generated by the truncation errors but is the consequence of the quasi-normality hypothesis.
So far two different approaches have been taken in the second class. The most straightforward sequence for closing the infinite set of moment equations consists of ignoring moments of n + 1 order in equations for n-order moments [Deissler, 1958 and 1960] . It is possible that there may be a fundamental limitation to this scheme. Whereas we may reasonably expect the approximation to converge rapidly when the Reynolds number for the system is small, we do not know whether this scheme yields adequate approximations for interesting cases of the very large Reynolds number.
Another approach is to introduce the hypothesis that the fourth-order cumulants of the velocity field are zero, that is, that fourth-order moments of the distribution of simultaneous velocity components are related to second-order moments as they would be for a normal-probability distribution. Fourth-order moments can be then expressed in terms of second-order moments, and the set of moment equations is closed. Proudman and Reid [1954] and Tatsumi [1957] applied this hypothesis to the problem of decay of incompressible isotropic turbulence.
In a recent study on the mathematical structure of isotropic turbulence in two dimensions, Reid [1959] The space increment used in this paper is the same as that in paper A. Consequently we may reasonably assume that the generation of negative energy is not caused by this type of truncation error. This may also be justified by the fact that the total energy computed from the numerical solutions remains approximately constant, as is required in equation 2.3 (see Table 1 4. Concluding remarks. As was described in paper A, the hypothesis of zero-fourth-order cumulants has been used by several authors in their investigations of the mathematical structure of turbulence. Some experimental results have also been reported that seemed to support the validity of this hypothesis. But also some work has cast doubt on the applicability of this hypothesis to turbulence problems. As was mentioned in section 3, Proudman and Reid [1954] have been able to integrate the equation for the production of vorticity exactly and thereby deduce the value of the skewness factor. The resulting skewness factor takes the values which, according to inequalities derived by Betchoy [1956] , are incompatible with a positive-definite distribution having zero-fourth-order cumulants. Kraichnan [1961] cally that this hypothesis leads to negativedefinite power spectrum when it is applied to the 'convection' of a scalar field by a prescribed random velocity field. He has also suggested the possibility of having a nonpositive spectrum in some regions of wave-number space when it is applied to a vector field. The results of the calculations reported in this paper for a three-dimensional velocity field show a generation of negative energy, similar to that reported in paper A. As described in section 3, the numerical error induced by truncating the domain of integration at a finite wave number is more serious for turbulence in three dimensions than for turbulence in two dimensions.
Consequently, the conclusion that the generation of negative energy is most likely the consequence of the hypothesis so applied should be regarded as tentative. A more definite conclusion may be reached when the viscous forces are incorporated with the inertia forces in the calculation, so that no appreciable amount of energy appears at the end of truncated wave-number space. This calculation is under way, and results will be reported soon.
APPENDIX
The computational stability of the finite-difference equations (2.4) and (2.5) is difficult to investigate because the equations are nonlinear. 
